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LIBBY SUPERFUND SITE STANDARD OPERATING PROCEDURE 
APPROVED FOR USE IN LIBBY SUPERFUND SITE ONLY 

1.0 PURPOSE 

The purpose of this Standard Operating Procedure (SOP) is to provide a standardized screening 
method for the visual examination of the coarse fraction of previously sieved soil samples for 
evidence of asbestos mineral content using stereomicroscopy with confirmation of asbestos 
content by polarized light microscopy (PLM). This SOP incorporates salient components of 
EPA Test Method 600/R-93/116 Method for Determination of Asbestos in Bulk Building 
Materials and National Institute of Occupational Safety and Health (NIOSH) Method 9002 
Asbestos (bulk) by PLM, Issue 2. 

This procedure will be used by employees of contractors/subcontractors supporting USEPA 
Region 8 projects and tasks for the Libby, Montana, site. Deviations from the procedure 
outlined in this document must be approved by the USEPA Region 8 Remedial Project Manager 
or Regional Chemist prior to initiation of sample analysis. 

2.0 PREREQUISITE TRAINING 

Visual examination will be performed according to this SOP by a laboratory accredited by the 
National Voluntary Laboratory Accreditation Program (NVLAP) and by analysts proficient 
either by education or experience in asbestos mineral identification by stereomicroscopy and 
PLM. Analyst familiarity with the procedural applications prescribed in EPA Test Method 
600/R-93/116 and NIOSH Method 9002 is required. 

Training as described in the Sampling and Analysis Plan, Remedial Investigation, Contaminant 
Screening Study, Libby Asbestos Site, Operable Unit 4, (CSS SQAPP [CDM 2002]) will be 
provided to laboratory personnel or laboratories with less than one year of project-specific 
experience by “mentors” from either Reservoir Environmental Services, Inc. or EMSL. 

3.0 RESPONSIBILITIES 

The CDM Laboratory Coordinator (LC) is responsible for overseeing the activities of the CDM 
Soil Preparation Laboratory and subcontracted laboratories performing sample analysis for the 
Libby, Montana, project. The LC is also responsible for checking all work performed and 
verifying that the work satisfies the specific tasks outlined by this SOP and the CSS SQAPP. It 
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is the responsibility of the LC to communicate with the project personnel and subcontracted 
laboratory regarding specific analysis objectives and anticipated situations that require any 
deviation from the CSS SQAPP SOPs. In addition, it is the responsibility of the LC to 
communicate the need for any deviations from this SOP with the CDM Project Manager, 
USEPA Region 8 personnel (Remedial Project Manager or Regional Chemist.) 

Subcontracted laboratory analysts performing the visual examination are responsible for 
adhering to the applicable tasks outlined in this SOP and substantiating components of the 
reference procedures (EPA 1993; NIOSH 1994) with the modifications contained herein. 

4. 0 EQUIPMENT 

•	 Analytical balance - accurate to 0.01 g, range of 0.01 g to 1000 g (for weighing total 
sample) 

• Analytical balance - accurate to 1 mg (for weighing asbestos) 

• Traceable standards - major asbestos types 

• Microscope - binocular stereomicroscope, 5-60X approximate magnification 

•	 Microscope - polarized light, binocular or monocular with a cross hair reticle (or 
functional equivalent) and magnification of at least 8X 
- 10X, 20X, and 40X objectives 
- 360 degree rotatable stage 
- substage condenser with iris diaphragm 
- polarizer and analyzer which can be placed at 90 degrees to one another 
and calibrated relative to the cross-line reticle in the ocular 
- port for wave plates and compensators 
- wave retardation plate (Red I Compensator) with ~550 nanometer 
retardation and known slow and fast vibration directions 

• Light Sources - incandescent or fluorescent 
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•	 Tweezers, dissecting needles, scalpels, probes, razor knives, etc. - standard sample 
manipulation instruments/tools 

• Microscope slides and cover slips 

• Refractive index liquids 

•	 Pre-tared glassine paper, glass plates, weigh boats, petri dishes, watchglasses, etc. -
laboratory sample containers 

• HEPA-filtered or Class 1 biohazard hood negative pressure 

•	 Three-ring binder book- binders will contain Microscopic Examination Logbook Sheets 
(Attachment 1) 

5.0 METHOD 

Soils from the Libby, Montana site will be dried, sieved, and prepared according to the most 
recent revision of SOP ISSI-LIBBY-01, Soil Sample Preparation. The coarse fraction of the soil 
sample is defined as that portion of the sample which does not pass through a 1/4" sieve. The 
coarse fraction will be weighed, placed in a zip-top plastic bag, and labeled as described in 
Camp, Dresser, and McKee (CDM) SOP 1-3 (with project-specific modifications). The samples 
will be packaged and shipped by the soil preparation laboratory as described in CDM SOP 2-1 
(with project-specific modifications) and transferred to the laboratory via chain-of-custody 
procedures described in CDM SOP 1-2 (with project-specific modifications). 

The following sections describe the stereomicroscopic and PLM examination. Materials 
tentatively characterized as asbestos by stereomicroscopy will be isolated and subjected to 
confirmation by PLM. The mass % of Libby amphibole asbestos, other amphibole asbestos, and 
chrysotile asbestos in the coarse soil fraction will be calculated from the mass of each asbestos 
type positively identified by PLM and the original sample weight. Figure 1 provides an 
overview of the process. 
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5.1 Stereomicroscopic Examination 

The laboratory will receive the coarse fraction soil samples from the CDM Soil Preparation 
Laboratory. The entire sample will be weighed and placed in an appropriate container. The 
weight of each coarse sample will be recorded, along with the sample identification, on the 
Microscope Examination Logbook Sheet. The sample will be subject to stereomicroscopic 
examination and particle segregation as depicted Figure 1. The stereomicroscopic examination 
to identify and segregate asbestos includes: 

• using multiple fields of view over the entire sample 
• probing the sample by turning pieces over and breaking clumps where possible 
• manipulating the sample using appropriate instruments/tools 
•	 observing homogeneity, texture, friability, color and extent of any observed asbestos in 

the sample(s) 

NOTE: Although the coarse fraction is prepared by sieving with a 1/4" screen, particles smaller 
than 1/4" may be present in the fraction due to adherence between coarse and fine particles. This 
may even include some very fine asbestos fibers. Because of the technical difficulty, the analyst 
should not attempt to physically segregate and weigh particles smaller than about 2-3 mm (1/10 
inch). A particle this size is expected to have a mass of about 10-20 mg, which is less than 0.1% 
of a sample whose total mass is 25 grams. If no particles larger than 2-3 mm are present, this 
should be noted in the data sheet for each category of asbestos using the following code system: 

• ND = No asbestos observed 
• Tr = Trace levels of asbestos observed but not quantified 

The weight fraction for any asbestos type marked “ND” or “Tr” in a given sample is not 
calculated and is left blank. 

As the sample is examined, the analyst will continue segregation of the sample until the entire 
coarse soil fraction has been characterized as either “non-asbestos” or “tentatively identified 
asbestos.” The tentatively identified asbestos particles will be examined by PLM, as described 
below. The stereomicroscopist will initial and date the Microscopy Examination Logbook Sheet. 
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5.2 PLM 

The coarse material tentatively identified as asbestos by stereomicroscopic examination will be 
subject to confirmation using PLM, as described in SOP SRC-LIBBY-03 (Revision 0) 
(“Analysis of Asbestos Fibers in Soil by Polarized Light Microscopy”). The PLM examination 
will be used to confirm that the particles tentatively classified as asbestos are actually asbestos, 
and will be assign each particles to one of three categories: 

LA = Libby amphibole 
OA = Other amphibole 
C = Chrysotile 

If OA is observed, the type of OA observed should be noted in the data sheet using the following 
code system: 

• AMOS = Amosite 
• ANTH = Anthophyllite 
• CROC = Crocidolite 
• UNK = Unknown 

The total weight of each type of positively identified asbestos (LA, OA, C) will be determined 
and recorded on the Microscopic Examination Logbook Sheet, along with the analyst’s initials 
and the date of the examination. 

6.0 QUALITY ASSURANCE 

Laboratories performing the examination must be accredited by NVLAP. “Calibration” should 
be verifiable for each microscopist in terms of project-specific training and the successful 
analysis of materials of known asbestos content (NVLAP test samples, in-house standards) 
similar to those anticipated to be observed in Libby, Montana soils. Additionally, references 
such as photographs of the asbestos minerals illustrating distinguishing properties should be 
available benchside during characterization. 

Quality control samples as described in ISSI-LIBBY-01 (i.e., preparation duplicates) will not 
submitted for the coarse materials samples. The entire coarse fraction will be subject to 
examination. 
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Figure 1. Overview of Sample Examination Process 

Stereomicroscopy 

PLM 

Tentatively Identified 
Asbestos Non-Asbestos 

Coarse Soil Fraction 
(W3) 

Asbestos 

Other Amphibole 
Asbestos (W9) 

Chrysotile Asbestos 
(W12) 

Non-Asbestos 

Libby Amphibole 
Asbestos (W6) 

W3 = Original coarse soil fraction mass (g)

W6 = If present in measurable quantities, mass (mg) of Libby amphibole

W9 = If present in measurable quantities, mass (mg) of other amphibole

W12 = If present in measurable quantities, mass (mg) of chrysotile


Codes used in the illustration  (e.g., W3) correspond to Data Log Sheet
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ATTACHMENT 1


MICROSCOPIC EXAMINATION LOGBOOK SHEET


SRC-LIBBY-01 Data sheet and EDD.xls

(Check with Volpe or SRC to determine the latest version number) 

Example hard copy of data entry sheet shown on next page (for illustration purposes only). 
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